An agonist-induced conformational change in the growth hormone receptor determines the choice of signalling pathway.
The growth and metabolic actions of growth hormone (GH) are believed to be mediated through the GH receptor (GHR) by JAK2 activation. The GHR exists as a constitutive homodimer, with signal transduction by ligand-induced realignment of receptor subunits. Based on the crystal structures, we identify a conformational change in the F'G' loop of the lower cytokine module, which results from binding of hGH but not G120R hGH antagonist. Mutations disabling this conformational change cause impairment of ERK but not JAK2 and STAT5 activation by the GHR in FDC-P1 cells. This results from the use of two associated tyrosine kinases by the GHR, with JAK2 activating STAT5, and Lyn activating ERK1/2. We provide evidence that Lyn signals through phospholipase C gamma, leading to activation of Ras. Accordingly, mice with mutations in the JAK2 association motif respond to GH with activation of hepatic Src and ERK1/2, but not JAK2/STAT5. We suggest that F'G' loop movement alters the signalling choice between JAK2 and a Src family kinase by regulating TMD realignment. Our findings could explain debilitated ERK but not STAT5 signalling in some GH-resistant dwarfs and suggest pathway-specific cytokine agonists.